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COJIl'LETJi SPECIFICATIOX 

Hemostatic preparations and process for the manufacture thereof 



W*:, FAHBWJdfiKK HoliCHST AmTON- 
CESSLL^CHAFT VORMAI45 MsiSTBli JjVOlVS 

& Bk^xing, u Geixaan Company of 
Fra^furt(M)^H6chst, Germany, do iiere- 
O by declare the inventioii, for which we 
pray lhat a patent may be granted to ns, 
and thef method by which it ie to be per- 
formed, to be pa^cnlarly described in 
and by the following: statement; — 

10 At the present time highly active 
thrombin preparations are without doubt 
the best hemostatics for local application. 
They have become indiap^sable for 
numerous theomneutic purposes. Since 
lu tbw are prepared from the blood oi man 
and animals and only moderate yields are 
obtained, these throinbin. preparations aie 
exx>en8ive products. Moreover, the action 
of thrombin i®^ imjieded in certain cases 
20 by antithrombins, either therapeutically 
ad^nistered (lieparin or the like) or con- 
tained in the blood (for instance, icterus 
ant ithrombin) . 

The present invefitiou i« based on the 
25 observation that the action of thiom^n 
prepaxatious can be increased many times 
and at the same time then stability 
enhanced, by reacting the preparatioii in 
a(|ueous solution wi^ an acridine com- 
30 pound csontaming a basic auibstitaxmt in 
the 9-pofldtion, for example, 2-ethoxy- 
6 • 9-diaminjo-acridiiie lactat^ 2-ethoxy- 
para-(y-diethylaiaiiio - J3 - hydroxypro- 
pylamino) - phenylamino] - aciidine tri- 
36 hydrochloride, 0-nitro-9-(y-diethylamiuo- 
/l-hydit>sypit>pylamino)-aoridine dihydro- 
chloride, 2-ethoxy-8--ethylaminjDwacridme 
hydrochloride, -2-ethoxy-9-^nunoiacridine 
methoohloride, 2-ethoxy-9-(pora-hydroxy- 
40 phcnyl-ethylainino^-acridiue glycollate or 
2-ethoxy-9-[l*-phenyl - 2* : - dhuethyl- 



l>yni^lonyl-(4^ >1 -amino-acridine hydio- 
ehloride, 

The ba^c acridine derivutivee appear 

groups of thrombin.: 46 
with formation of couinlex- compounds of" ' 
mcreased activity and of subsrtontiallv 
lower sensitivity to the aforesaid antil 
throfmbins. 

It has also been found that the henu>^40 
s^tic ^tiviiy of the thTombin prepara- 
tiona obtainaUe by the present in^eess 
can be still further increased bv the addi- 
tion of substanoes known to accelerate the 
action of thrombin, such as protamines, 66 
gelatin, starch, thrombocyte extracts or 
jxilyyinyl pyrrolidone, and also pectin or 
pectin derivatives and alginates or their 
derivatives. 

The following experiment examplifies hO 
the increased activity resulting from the' 
reaction of thromhm with the above 
mentioned acridine derivatives : 

Experimk^t 1 . 

Tbe periods required for the coaguln- 6& 
tion of plasma were determined with 
'vurioun quantities of a thrombin prepaiu- 
tion, wim and without previouB reaoGou 
with 3-ethoxy-6 : 9^^iamiii<>-acridine lac- 
tate. 0.2- ccf. portions of oxalated pla^na 70 
from cattle, which had been freed fium 
prothrombin by adsorption with bariiusi 
sidphate, were* mixed at 3T* C. with a 
mixture of Gie thrombin preparation dis- 
solved in 0.2 of water, on &eone hand, 

with 0.1 cc. of water, and, on the. other, ' 
wdih 0,1 cc, of a solutiou of 2rethoxy-6 : 9- 
diamino-acridine lactate of 0.1 per cent, 
strength, and the coagulation periods 
were determined with the stop watch. 90 
ITie results are set out in the loUowinir 
Table : — 







{Price 2/81 



2 



708448 



10 




Uuazitiiy of tba thrombia \rathoat the 

pr^ataQoo. ia aucszegruiui urridiae ccjmpoaad 



800 


4 


400 


4 


200 


5.0 


100 


7.5 


50. 


12 




19.5 


12.5 


33 



efirir renotioa 
witli the 

iit-rtcline com|ioiiad 
iuuaediotely 



6 

8-0 

10 



The above date abov by the lue 

leetate, 

16 a pjH^ Within a Tesy wide zaage of cout 
centratioa, a eoasidsnibly iaoiBased 
ariion .<rf thrombin ie ptodnoed. A lomilar 
H hoi i eain^ of the ooe^^ulaiioii p^iod ie 
obteh^ hy TiBiny, Instead of Z-eOtoxy^ 
«0 6 : 9-dxmniito-eori£iie* laetaie, for 
esam|}^ one of the folke^ aori. 
aina de ri v a i iv Bs; 3 - eOtaxy - 9 . 
[p®** • (y - diethyl ernino - p - h y droxy - 
P®]®pyl ~ amino) - ^lenylftminol - «ii*.wdine 
twhydrochloride, 3 - mtre • 9^ » diethyl. 

- w»i£ne 

dih^'droohlondey 2 - ethoxy - 9 . ethyl- 
nmino - acridine hydifockloride- . 3. 
®flM«y*i®<roino-aoaridiao nietboohlaride. 



25 



30 2-efhozy 



amino) 
9 - [1 



- aioimM^yoc^^^ 2-ethoz^- 
- acrhu^ 



85 



- - phei^ V 2f;ai , 

pmroWl - «p)] - 
hydzDohlonda ... 

The qnaatt^- of the varioos aeridini 
dezivafaves necessary to produce ax 
oytmim efeet as regards inoseased ootioz 
ond Mhslity dramids for any givwD 
tiuiw]^ IMpantion on fh^ process In 
w yMoh me latter was prepare ih 

degree Rarity, and can be determined 
ma iq^ paxHcoIar ease meanj j, of sim|dc 
expexuzieiifa. Obviously these is no need 
to use only tte optiminn proportiois, sinct 
» a useful oS^ can be obtained wifii a 
larger or amallBr promotion. It will tiiere. 
fore bo midhn^od that tile propiwtioxM 
mention^ in the EbEomples are mer^v 
uliutcative uid are not to be tahen ai 



limitative. 0 q 

'^en natural blood is used similar 
axe obtained. It was found thai 
thirmnto activity can be inoroased 
about 4 to 5 times, 

Tlif proporatioiu obtained bv the 55 
icoctmn of thTombin with ocridin; com- 
noon^ are not only more potent Hut. sm 
has already been stated, are sub^utlallv 
Jei» ssMiti ye te antHbrombins. 

The Mlofwingr experimmt sbow.'C tiuit 80 
the wtton of heparin is suppressed hv 
reacts products of tbrombiii ami the 
aendine eomponnds. 



1 to Kxperimeirt «6 

I. the pmods requ i ted for the emcmlo. 
^oa (rf h^mnnued Uood plasma ^ ,i 
thjmlmi prapmfiom with and without 
reectuni with S^thnxe^'B. 

-rki-^'v j 2®?"^ plasma from rattle. 
Whic h had been from prothronibiu 

by adsotniiim with barrum sul]diate. nud 
(1.1 cc. ^ heparin solution of 0.001.:r per 
cwnt. strength fcorrespondinir to Id 
^ heponn) were mixed oi 
^ .P* ^ ® nuxtnre of 1 cc. 

thr^bin solution, on tiie one hand, 

A ^aqueous s<dutions of 

^-^bowjSrMiamuui^ lactate of 

(U and 0-81 per rent, strengtli. reepecw 
tivdy, and eoagnlatxou pei^^ were 
measured with a spton wutch. The remits 
lire set out in the fouoxrmg Tslde : 85 
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Coagulation period 
withirat the 
acridino ooanporond 



Coagulation period after 
reaction wutli the solution 
of the acndine compound 
of 



0. 1 pgr rent. 0.01 per cent. 
{^uwigHi strengih 



23soD(md8 at once 14.3 seconds 
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Tile oilier ajurkliaie coinixHinda used in 
i^perimeixt 1 have the same effect. 

As compared with the untreated 
thrombin so^tions, the solntioiis olkained 
5 the reactioii of thrombin preipaxatioiis 
with the aciidine compounds' liave an 
enhanced stability. for theiraneatic 
upplicatioi^ however, it is advisable to 
convert the preparations in known 
10 manner, for example*, by freeze-drying, 
into dry preparations from which fresh 
solutions can be prepared immediately 
before xwe by addition of the appropriate 
quantities of water. The diy praparationH 
are stable for tactically an unlimited 
time. 

The following Examples illustrate the 
invention : — 

Example 1. 

20 ^ 1 litre of a thrombin solution, (Gained 
in known manner from oxalated ^asma 
from cattle and containing 20 grams of 
orv substance, is niix^ with a solution of 
0.4 OTm of 2- ethoxy -6:0- diamino- 
25 aendine lactate in 10 ce. of water 
neu^l^ and, if desired, centrifu^ 
until clear and freeze-dri^ in known 
manner. ^.4 grams of a voluminous dry 
powder are obtained, which dissolves in 
water to a clear solution and, when 
cnaiged into ampoules, is stable at room 
temperature for an unlimited time. By 
dissolving 0.1 gram of this product in 5 
cc. of water, a solution is obtained which 
can^ be used for therapeutic purposes and 
has an optimtim activity. 

^^nstead of 2 — ethoxy -6:0- diamino~ 
aciidino Ibctate, the same quantity of 
o ” ^ - (y - diothylamino- 

40 P-iyd rox^ropyiaminoi] - phenylamino- 
acndine tnhydrochloride or 3-i^tro-0-<7- 
cUethylami^ - « hydroxy - piopyl- 
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- iijruxujLy - propyi- 
amino)-aciidine dUivdiwhloTide mav "be 
used. 

46 2, 

^ I^tre of the throonbm solution used in 
Sample 1 is mixed with a solution of 
of 2-ethoxy-9-ethyl-amino- 
aen^na hy^hloride in 10 cc. of water 
00 and thejjrhole is woiied up as described 
in that Example. 

Instead of tbe above acridine com- 
pound, 2-ethoxy-9-Bmi]H>aoridine metho- 
chlm^ide may bo used. 

3. 

1 litre of the thromldn solution used in 
l^ample 1 is mixed with a solution of 
V ^ ?-e«MWC3r^para-hydroxj- 

Pbenjd-ethylanuno) acndine glycollate or 
60 2 - - 9 - ri» - phenyl - 2^ : 3*- 

diiM^ylpyxazolonyl - (4^)] . amino- 

acndine hydrochloride in 10 cc. of water, 
and the whole is worked jxp to form a dry 
preparatimi as described in Example 1. 
66 A stable dry preparation is obtain^, of 
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^hicL 0.1 OTWu whrai dissolved in 6 cc. 
of water, has an exo^ent hmuostatic 
action. 

£xAHPUi4. 

Before freeae^liying a thrombin pro- 70 
n^twMi mado as described in Hxamule 1 
20 erame of etoroh are mixed 
to fora a homogeneons mass. The result- 
lUff dry prej^tion has an especially 
good heiMst^o ^tion when applied in 75 
the dry state to a bleeding surface. 

200 cc. of a aen^ized peeiiu eoluliou 
of 10^ cent. stroD^rtfa are added to a 
Ihroin^ preparation made up as 80 
described m Example 2. After 
drying' M above described, a thm itihin 
o* excellent Iiemoetatic action 

Example 6. g5 

100 w of a polyvinyl pyrrolidone solu- 
tiou^ 10 pea- cent, strength are added 
to a batch thrombin preparation made up 
w dea^bed in E^ple », and the whole . 

IS worked up in 'the usual manner. 50 

EXAMK.B 7. 

200 mg. of the dry powder obtained as 
describ^ in the first paragraph of 
Sample 1 are dissolved in 6 cc. of a 
gemtm ralution of 3 per cent, strength. P5 
A thrombu ^naration is obtained 'wiiicb 
hte an espei^Uy good bmnoetatic action 
wheiu sprayed on wounds. 

ExakfusS. 

-iis® thrombin solution 100 

d««5rib^ m the first paragraph of 
pxampis 1 18 concentrated w va&uo ot; ajn 
m^al tem^turo of 5^ 0.-10“ C. to 
naif ite w^ht. 500 cc. of a gd.atin solu- 
tion S cent, strength and a solu- 105 
tion of 0.4 gram of 2-etiiDxy-ft-eithvl- 
aimno-acndine hydrochloride in 20 cc.'of 
wati^ are added, and the whole is freeze- 
aneia m the usual manner. 

^ fframs of a voluminous drv 110 
aro o^n^ which has an ox^ 

w^to 

What we claim is; — 

manufacture 115 

fhmih; pr^rations. wherein 

t^rabin IS reacted in aqueous solution 
with an a^ dme cmupound containing a 
ba«c sttbstitiient in the O-pomticoT^ 

A process as claimed in claim 1 120 

^ coni 

vor^mto a dry preparation by freeBo- 

o process as claimed in claim 1 or 

» TObetance known to accelerate IZS 

^ A jwocess as claimed in claim 1, 2 
w J. whymn, M aqueouB thrombin solu- 
tion obtained from plasma from cattle is 180 
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o. A ]jroceii5 tu claimed in nuy cioe oi 
elaima 1 — wberam the asriiluie eom- 
pound used is 2^thoxy-G:9-diainiiu>- 
.6 ueridin^ laetefe, 2-eiliQsy^[paM-<7>> 
diefthyfaiuupo * 

pkeuyliuniuol • acriwia tahydrochloiide, 
y - .nitio - e - j(y ► dietkTUmino - 

hvdx^Tpropy^hnni^ - fterioixiB dihyd^ 

to oiiloride. 2-«tiiozy4^hvla]m]u>-«ci^ 
liydxocluiiride, 2^lioxy*^(p&rH-liydioxy> 
pn«iyI«ethylamii»Weiidi^ irlycoilate or 
2 - ctLojy - » - r P . phenyl • 2*:3‘- 
dimethylpynzoloti^ *- (4’}] - amino- 
id acridine nydrochlonde. 

6. A poooess for the numufuctue ol a 
Lrnmtii^c prepm&n conducted sub- 
srtaniially as oeseiibed in any one of 
Kxampi^ J. — 8 hendn. 

SO 7* A hemoetetic prmenitiou whudi 
comprises n n»ctk>n pioouct of tlmnubin 
with an aendine compoiuul containing* a 
basic sobstitaent in thp 9-positioa. 

8. A bemostatic pr^ration. as clmmed 
n in claim 7* wbidt is in the form of a 
Molution. . * * 

0. A hemostatic pieparatioa as olnljned 
in claim 7 uddcb ia in dry tom. 

10. A bemostatic pimmiatiou u» 
80 claim^ in claim 7, 8 or 8, wbirb also 

coUtaiTW a trabstanoe Inuroii to nceelentc 
tbe action ^ ihromban. 

11. A ixrooess as c^ixned in ai^ one of 
claims 7 — ^18, wfaerm tbe acridine com- 



j>ottn^ is ; ft-diaiiiinfi-atyri diiHf 35 

iA ^ pitMiesa us claimed in uto one of 
claims 7 ~ 10 » wbexein the atacidine com* 
pound is 2-etUoxy-8-[pu]ii-<7^etbyl- 
amino - 6 - bydroiy - propylnmino)- 40 
IHieiiytamiiOujHicridijje tribydiocblorkle. 

18» A process OS claimed m niy one of 
claims 7—10, *irlmrein tbe ociidme eom- 

K und is 8-mtro-8-f7-dtetbylaniiiuH^ 
dIoa;ypiropyla]uiuo>^M^cline dibydro- 45 
cblotide, 

14. A piuoeas os claimed in ouy one of 
claims 7—10, urbeiein tim acridine emu- 
pound is 2-ethoxy-8-etbylamino-acrUiiie 
liydrocblozido. ^ 

1^. A process us claimed in any one of 
claims 7— ID. wherein tbe ucridine coxii- 
pouxid is 2-otbozy-5Laiiuiio-acridin» 
metboebloride. 

16. A paocesH us claimed in uiiv one of 65 
claims 7— 10, wbermn the ocridfue com- 
|<onnd ia 3 •etlioxy>9- (pare- hydroxy- 
|inenyl-cUiylamto>*acridine glycollate. 

JT. A process as claimed in any one of 
claims 7—10, wherein tbe ucridine com- 00 
pound is 2-etboxy-9-{l‘-plionyl-2’ :3‘- 
uimetiiylwrajpoloayi - i4*>] - uminu- 
ocridinB bydiocliloride, 

ABEL & rsXBAY. 

Anmts fur tbe Ap^oonls. 

Uuality House. Quality Court, 

Chancery Lane. Lundofu. TTXJ.S. 
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